Essential amino acid supplements increase muscle weight, bone mass and bone strength in adult osteoporotic rats.
Protein undernutrition is known to play an important role in the pathogenesis of osteoporotic fracture in elderly. The mechanisms underlying the bone loss in protein undernutrition appeared to be related to an uncoupling between increased bone resorption and bone formation. This was associated with decreased plasma IGF-I levels, with anoestrus and decreased muscle mass. Reversibility of protein undernutrition-induced bone loss was investigated in ovariectomized adult rats, which were fed isocaloric 2.5 % casein diet (OVX2.5) for 16 weeks. Then, the animals were given a supplement of essential amino-acids in similar proportion to that of casein at doses of 2.5% (EAA2.5) or 5% (EAA5) of total food intake for an additional 16 weeks. Essential amino acid supplements increased bone mineral mass and strength in ovariectomized protein-deprived rats. EAA supplements were associated with stimulated bone formation and reduced bone resorption, with increment of plasma IGF-I and of limb muscle mass weight. These results suggest that nutritional intervention with essential amino acid supplements can increase bone mineral mass, bone strength and muscle mass in osteoporotic rats possibly by correcting IGFI status.